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JInnus snekrponepenau (JIIII)

JIDII — sABNsIETCA KOMIIOHEHTOM JJIEKTPUYECKOU CETH M MPEACTABIACT
co0oil cucTeMy IMpoOBOJOB (WM KaOenei), IpeaHa3HaAYCHHBIX IS
nepeaun dJACKTPUYECKOW SHEPruM OT HCTOYHUKOB K MOTPEOUTENSIM
MIOCPEIACTBOM JJIEKTPUYECKOTO TOKA.

Bosznyiiasie KabGenbHbie




OcHoBHbIE j1eMeHThI Bo3aymHoi JIDII

— 3

OCHOBHBIMU 3JeMeHTamMu Bo3aymHou JIOII
SIBIISTIOTCS:

poOBOJIA (D — TS nepeaadmn
AIEKTPOIHEPTHH;

U30JATOPBl (2) — HW30JHMPYIOT MTpPOBOAA OT
OMOPBI;

JUHEWHasg apmarypa — I 3aKpEIUICHUs
POBOJIOB HA U30JISATOPAX;

onopsl (6) — MOAAEPKUBAIOT IMPOBOAA HA

ONPENCICHHON BBICOTE HAJl YPOBHEM 3EMIIU
Ui BOIbl (4 — TPOCOCTOMKA, 5 — TPaBEPCHI
OMOpHI);

dbynaamenTsl (7) — 1J1s1 yCTaHOBKH OTIOP.
JIONONTHUTENBHBIMUA ~ 3JIEMEHTaMU  MOTYT
OBITh: rPO303aIUTHBIC TPOCHI (3),
3a3eMJIEHUS, pa3psAIHUKA " ap.
(BuOporacurenn).



1 ITPOBOJA U TPO3O3AHIUTHLIE TPOCDI

1.1 MATEPHAJIBI TPOBOAOB

CBoiicTBa MaTEepHAJIOB MPOBOI0B

—l SHCKTpI/IIIC CKasa IIPOBOIUMOCTD

MeJlb, OpOH3a, aJTIOMUHUH, CTAJIb

—» MexaHnudeckas POYHOCTh

cTalJib

CTOMKOCTB K aTMOC(EPHBIM
BO3ACHUCTBUSM (KOPPO3UOHHAS CTOMKOCTD )

MeJb, OpoH3a



1 ITPOBOJA U TPO3O3AHIUTHLIE TPOCDI

1.1 MATEPHAJIBI TPOBOAOB

CpaBHeHHe MaTepHAaJIOB IPOBOIOB

«+» «<=»

XOpoliias MpOBOAUMOCTb, OOIbIIas
MEXaHW4YeCcKast IPOYHOCTh U
KOPPO3UOHHAsA CTOUKOCTh

nopora u JepuinTHa

V. "\ HWXKE II0 MPOBOJUMOCTH, OCOOEHHO
I
BBICOKAs] MEXaHWYeCKasi POYHOCTh || ( \CTaIb) / / BCJICACTBHC BIMAHMA
‘-\‘ \ s MOBEPXHOCTHOTO 3 DeKTa
- ;7_:.-": 1.'!. 7

OoJbIIasi TPOBOJUMOCTD, JIETKOCTh
U pacIpOCTPAHEHHOCTH B MPUPOJIE

OTHOCHTCJIbBHO MaJiast
MCXaHHUYCCKaAA ITPOYHOCTDH




1 ITPOBOJA U TPO3O3AHIUTHLIE TPOCDI

1.1 MATEPHAJIBI TPOBOAOB

KOHCprK].[I/II/I IIPOBOAOB B 3aBUCUMOCTH OT IPUMCHACMbBbIX MCTAJIJI0B

— .

MOHOMCTAJINTIMYCCKHUC ONMeETaAIUIMYECKUEe KOM6I/IHI/IpOBaHHI>Ie

HN3T0TaBJINBAIOTCA U3 HN3Tr0TaBJINBAIOTCA U3 HN3T0TaBJINBAIOTCA U3
OAHOPOAHBIX MCTAJIJIOB ITPOBOJIOK, COCTOSAIINX U3 ITPOBOJIOK ABYX
CIIJIaBOB ABYX CJIOCB MCTaJlJId Pa3HbIX MCTAJIJIOB



1 ITPOBOJA U TPO3O3AHIUTHLIE TPOCDI

1.2 KOHCTPYKIIUA MTPOBOAOB U TPOCOB

Kiaaccnpukanus mpoBoaoB U TPOCOB M0 KOHCTPYKIMH

— \

OAHOIIPOBOJIOYHBIC MHOTOITPOBOJIOYHLIC

—

HOPMAJIBHBIC

ITOJIBIC




1 ITPOBOJA U TPO3O3AHIUTHLIE TPOCDI

1.2 KOHCTPYKIIUA MTPOBOAOB U TPOCOB

HOpMaJILHLIe MHOI'OIIPOBOJJIOYHBIC ITPOBOAA

C omHOM
LEHTPAITBHOMN
/ IIPOBOJIOKOM
/R‘\.

\ C Ttpems

HEHTPaJIbHBIMU
MIPOBOJIOKAMH

C uncnom
IIEHTPaTbHBIX
IPOBOJIOK OoJiee
Tpex




1 ITPOBOJA U TPO3O3AHIUTHLIE TPOCDI

1.2 KOHCTPYKIIUA MTPOBOAOB U TPOCOB

OC00eHHOCTH CKPYTKH HOPMAJIbHBIX MHOTOIIPOBOJIOYHBIX IPOBOI0B

-
-
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h — BbICOTa TOThEMa BUHTOBOM JIMHUM (11T CKPYTKH);
0. — YroJl TOIbeéMa BUHTOBOM JINHUY;

B — yron ckpyTkH;

PaspeiBHOE ycunue
MHOTOIIPOBOJIOYHOT'O

MOHOMCTAJUIMYCCKOI'O IIpOBOAA.

P=a-pi,
TJie: pi — pa3pbIBHOE YCUJINE OHOM
MIPOBOJIOKU;
0, — MTOHWXAIOUH K03(PPHUITUEHT,
paBHbIil 0,95 ipu yucie TPOBOJIOK HE
6onee 37, pasuslii 0,9 npu
00JIbIlIeM YHCIIE TIPOBOJIOK.
J51 cTaneaIioMUHUEBOTO
MHOTOIPOBOJIOYHOTO MPOBOJA
¢dbopmyna pacuera pa3pbIBHOTO
YCUITHUSL:

P=b'ZPm +C'Zpér%

d, — nuameTp OKpy>KHOCTH, IIPOBEJCHHON Yepe3 LEHTP IPOBOJIOK JIAHHOIO MOBHBA.



2 U30JATOPBI U APMATYPA

2.1 THUIIBI U30JATOPOB U UX XAPAKTEPUCTUKH

H3o0asstMOHHBIE MaTepuaJjbl

dapdop

CTCKIJIO

[ToimmepHbIe
MaTEepUAJIBI



2 U30JIATOPBI U APMATYPA

2.1 THUIIBI U30JATOPOB U UX XAPAKTEPUCTUKH

IHIThIpeBBIEC H30JATOPHI

Ha nanpsbkenue 10 10 kB mTeipeBbie H30TOPBI U3TOTaBIMBAIOT OAHORIEMEHTHIHBIMU (Hanboee
npocTasi KOHCTPYKIus U hopma).

|




2 U30JIATOPBI U APMATYPA

2.1 THUIIBI U30JATOPOB U UX XAPAKTEPUCTUKH

IToaBecHbIC U30JIATOPHI

®daphopoBbIil U30IATOP HOPMATILHOTO UCTIOTHEHUS

[ToaBecHbIE U30MATOPHI COCTOAT U3 PaphOpOBOM MU CTEKISTHHON HU30JUPYIOIICH
yacTty (1) m MeTaJIIMUeCKHX JieTaneit — manok (2) u crepxxHei (3), COenMHIEMBIX C
U30JIUPYIOIIUMU 3JIEMEHTaMU MTOCPEACTBOM IIEMEHTHOM CBSA3KH (4)



2 U30JIATOPBI U APMATYPA

2.1 THUIIBI U30JATOPOB U UX XAPAKTEPUCTUKH

1-0e mokoJIeHuE

IHoauMepHBbIe U30JATOPbI

2-0€ MOKOJICHUE

KneeHow

(WwawnbI4YHO M)
KOHCTPYKUMMK C
KPeMHUMNOpPraHu4yeckon
3aWMUTHON OGONOYKON

" 1 --\K
\\w
LeneHonuTon
C KPEMHUMOPraHU4yeckomn
060M04KON

W KNeeeow repMeTusalmen
y3na COnpRXeHus
OKOHUeBaTens
C 3aWMUTHOWN OGONOYKOMN

3-0€ IOKOJICHUE

vl tiv LA
LensHOoNuTOM
C KPEMHUMOPraHU4ecKomn
060ONO4YKON U
OONONHUTENBEHON 2aWMNUTON OT
NPOHUKHOBEHUA BNaru yana
CONPRXEHNA OKOHUEBAaTeNA C
3aWMNTHOWN OGONOYKOMN




2 U30JIATOPBI U APMATYPA

2.1 TUIIBI U30JI5ITOPOB U UX XAPAKTEPUCTUKU
CpaBHeHHe CBOVICTB H30JIITOPOB

dapdop

IMosumepsl

XapakTepuCcTHKA MaTepuaja

Mexanudeckas IIPOYHOCTb 0CTaETCs HEM3MEHHOM BECh
CPOK 3KCIJTyaTallun

Mexanndeckas IMPOYHOCTh YMCHBIIACTCH IIPU IMOBBIIICHHBIX TEMIIEpATYpPaAX U U3-
3d CTAPCHUA IIOJIUMEpPaA

[TonHast ycTOMYMBOCTh KO BCEM XUMUYECKU arpeCCUBHBIM
BBIOpOCAM MPOMBIIIICHHBIX NPEANPUSTUI

HeYCTOfI‘lI/IB K BBI6pOC&M MPAKTHYCCKU BCCX MCTAJUIYPIrUYCCKUX U XUMHUUCCKHX
IIPOU3BOACTB

Boponponunaemocts HyneBas

Marepuai BOIOTIPOHUIIAEM TIPH PA3TePMETH3AINN

Heroprounit marepuan

[ToxxapoonacHblil MaTepuan

Mexann4deckue CBOMCTBA

He umeet nedopmannu B MOMEHT IPUIIOKEHHS
M3ru0aroIIero yCuius

Bennuuna nporn6a B MOMEHT NPHIIOKEHUS U3rHOAIOIIEro YCHIIUS HOPMUPYETCS
TV . Ilpu nosiBIEHUY HE3HAYUTEIIBHBIX IIOBPEKICHUN HAPyLIAIOTCS
WIEKTPUUECKUE XAPAKTEPUCTUKH.

Mexanuueckast IPOYHOCTb IPAKTUYECKU HE 3aBUCUT OT
TEMIIEPATypbl dKCILTyaTaluu U30JIATOpa

Mexannudeckast IpOYHOCTb YMEHBILAETCS IIPU MOBBIILICHHBIX TEMIIEPATYPAX U U3-
3a CTApEHHUs IOJTMMEPHBIX MaTepUaIOB

JjieKTpHUYeCKHEe CBOHCTBA

9J'IeKTpI/I‘IeCKI/IC CBOMCTBa H30JIATOPAa OCTAKOTCA
HCHU3MCHHBIMU

QHCKTpI/I‘leCKaﬂ MNPOYHOCTb HCU3MCHHO YMCHBIIACTCA N3-3a CTAPCHUSA
TIOJIMMCPHBIX MaTCpUaJiOB

[Tpo6oii n3onsaTopa HEBO3MOKEH H3-32 BHICOKUX
TURIIEKTPUUECKUX CBOMCTB (papdopa

[Ipu pasrepMeTH3aIMu U30JIATOPA BO3MOXKEH ITPOOOH, KaK IO BHYTPCHHEH
MOBEPXHOCTH TPYOBI U30JIATOPA, TAK M 1O BO3IYIIIHOMY POMEKYTKY ITOJIOCTH
TpyOBI

IKemIyaTalluOHHbIE CBOMCTBA

Bonrsmas macca

Huzkwnit Bec

XpyHKOCTb, BO3MOXHOCTb 0051 H30JISITOPOB MIPU
TPaHCIIOPTUPOBKE

Bo3MoxxHO MOBPCIKACHHUC 3allUTHON 000J10UKHU OCTpPBIMU NIPECAMCTAMU IIPU
OKCIUTyaTalluu, IpU YIIAKOBKE 1 TPAHCHOPTUPOBAHUU

HpI/IMeHeHI/Ie TCXHOJIOTHU I'OpAYCTO OLMMHKOBAHUA
obecrneunBaeT CPOK CJ'Iy>K6I>I OKOHI_IeBaTeHeﬁ " apMaTyphbl
B TCUCHHC CpPOKa CJ'Iy>K6BI H30JIITOPOB

Ha okxoHueBaremnsx HCKOTOPBIX U30JIITOPOB, HCCMOTPA HAa HAJIMYHUEC [IMHKOBOI'O
IIOKPBITH:A, YCPE3 5-10 net nosABIAIOTCS CJICAbI P2KaBUWHBI




2 U30JIATOPBI U APMATYPA

2.2 JUHEMHAS

APMATYPA
U/bl ApMaTypbl

P SAKUMBI

—» (Cuennas apmarypa
—— 3anurHasg apMmarypa

—» (CoeauHuTenbHAsA apMarypa

——p Pacniopku



2 U30JATOPBI U APMATYPA

2.2 JUHEMHAS
APMAT ™" Cuennas apmarypa

[TonnepxkuBaromass  TUpPASAHAA  M30JSTOPOB  3aKpEIUIETCS  HA  TpaBepce
MPOMEXKYTOYHOU Omopbl Ipu nomoutd cepsru 1. Cepsra 1 ¢ OIHOM CTOPOHBI
COCIMHSAETCS CO CKOOOM WM C JeTaldbl0 Ha TpaBepce, a C JAPYyrod CTOPOHBI
BCTABJSIETCS B IIAIIKY BEPXHETO U30JATOpA 2. K HMKHEMY H30JATOPY TUPISHABI 34
YIIKO 3 MPUKPETUIEH MOJICP/KUBAOIINI 32KUM 4, B KOTOPOM MOMEIIEH ITPOBOJ S.



2 U30JIATOPBI U APMATYPA

2.2 JUHEUHAS
APMNTIN PALHAsT apMmaTypa

P OBaJibHBIC COCOANHUTCIN

&« S

oOxaTHe COCAMHUTCIIA COCOAMHCHUC MCTOIOM CKPYYHNBAHUS




2 U30JATOPBI U APMATYPA

2.2 JUHEMHAS
APMATYPA

Pacnopku

Pacnopka 1 ¢ukcupyeT npoBoja pacuierieHHoH pa3bl 2 OTHOCUTENBHO JAPYT
npyra. Paciopku obecnieunBaroT TpeOyemMoe pacCTOSIHUE MEKTY OTACIbHBIMU
npoBojiaMu (ha3bl U MPEIOXPAHSIIOT UX OT CXJECThIBaHUS, COyAapeHUs U
3aKpy4YHBaHUS.



2 U30JIATOPBI U APMATYPA

2.2 JUHEUHAS
APMATYPA
3a:KuMBbI
[TonaepxxuBaroiue Harsxubie




2 U30JIATOPBI U APMATYPA

2.2 JUHEMHAS

APMATYPA
O//IePKUBAIOIIHE 325KUMbI

—p- [ I1yXu1e 3aKUMbl

(HaxxuMHBIe 00NTHI 1 Yepe3 IuIAlIKy 2 MPUKUAMAIOT MPOBOJ K KOPITYCY
3aKUMa 3 M yIepKUBAIOT €r0 Ha MECTE MPU OJTHOCTOPOHHEM TSKECHHH )

—» Brinagaromire (BbITYCKaOIIAE 3aKMMBbI )

—» 3KMMBI C OTPAHUYEHHOM MTPOYHOCTHIO 3aJIEITKU

>elec.ru

—» MHOTOpOJIIMKOBBIE MOJIBECHI




2 U30JATOPBI U APMATYPA

2.2 JUHEMHAS

APMATYPA
/ IIpeccyempble HATSKHBIE 3aKUMBI

HartsixxHBIE 325KHMBbI i: KiInHOBBIE HATSKHBIE 3aKUMBI

bonToBbIe HATS)KHBIE 3aKUMBI

BointoBeIe 3aKUMBI COCTOAT U3 KOpIyca |, mnamek 2, HaTsKHbBIX
0O0JTOB C TailkamMu 3 U MPOKJIANOK 4 U3 ATIOMUHUSA



2 U30JIATOPBI U APMATYPA

2.2 JUHEWUHASA
APMATYPA
HarsxkHbie 3a:KUMbI
IIpeccyemblie HATSKHBIC 3aKUMBI
£y
7

oooooo

i
“ J : -: l|lq|—
'r ololol; gl. S

[Ipeccyemble 3aKUMbI COCTOSIT U3 CTAaJIbHOrO aHkepa 1, B koTopoM Ha ayuHe 11
ONPECCOBBIBACTCS CTAJTbHOM CEPJICUHUK, U AJIFOMHUHUEBOTO KOpIyca 2, B KOTOPOM Ha
mHe 12 onpeccoBbIBaeTCS aTIOMUHUEBAS YaCcTh MIPOBOJA CO CTOPOHBI MPOJIETa, a Ha
muHe | — mend



2 U30JIATOPBI U APMATYPA

2.2 JUHEMHAS

APMATYPA
HarsxkHbie 3a:KUMbI

KnunoBble HATSKHBIEC 3aKMMBI

Ropaye

/ Ve

/_\ {/ L
'/ \\ T

RKPEenIenne

RUTEH

[Ipu HaTsHKEHUM TPOCa KIIMH MPUKUMAET TPOC K KOPITYCY



3 OITOPLBI BO31YHIHBIX JIDII

3.1 KIACCUOUKAIIUA U XAPAKTEPUCTHUKA OIIOP

Kinaccnpukanus 1o Ha3HAYCHUIO

[IpoMexyTOUHBIE Y AHKEPHBIE OITOPHI

AHKEPHbIR Uanedh Noddepwubarwwyue Hamaxwaa
onopbI 7 eupasndsl g 2upAHI

MpoBod

CACIHAN

opoea Mpomexymoynsie

| ol |

—————
-
— — — — —

MA_

| lnonem 2 fTogaem ot fTponem Iﬂpa.«em I /Ipo.nem*
nepece e nus
CXeNe3nou

dopoeou il Anxepusid nponem
—




3 OITOPLBI BO31YHIHBIX JIDII

3.1 KIACCUOUKAIIUA U XAPAKTEPUCTHUKA OIIOP

Knaccudpukanus no Ha3HAYEHU IO

YIIIOBBIE OIIOPBI TpaHCIO3HITMOHHBIE OIIOPHI

1 — NOAHOXHHKE  ONOPH;
2 = Tpasepca; § — nerax bij

%
X
X




3 OITOPLBI BO3/1YHIHBIX JIDII

3.1 KIACCUOUKAIIUA U XAPAKTEPUCTHUKA OIIOP

Kinaccnpukanus mo pacmnojioxKeHu0 nNpoBoaoB

7 pocs!

B T I W
/NN

TpeyroabHoe [opuzontansHoe  OOparHas enka bouxa



3 OITOPLBI BO31YHIHBIX JIDII

3.1 KIACCUOUKAIIUA U XAPAKTEPUCTHUKA OIIOP

Kunaccupukanus mo KoJaM4ecTBy Henen Ha onope

OnHONECTTHBIE JIByX1I€TIHBIE MHorouemnseie




3 OITOPLBI BO31YHIHBIX JIDII

3.1 KIACCUOUKAIIUA U XAPAKTEPUCTHUKA OIIOP

Kuaccupukanus mo KOHCTPYKIIMHA

OnHOCTOEYHBIE [TopraneHbie Omnopsl ¢ OTTSIKKaAMH

CBOOOITHOCTOAIINE




3 OITOPLBI BO31YHIHBIX JIDII

3.1 KIACCUOUKAIIUA U XAPAKTEPUCTHUKA OIIOP

Kunaccudukanus no xapakrepy OCHOBAHUSA

VY3ko0a3bie [Iupokobasbie




3 OITOPLBI BO31YHIHBIX JIDII

3.1 KIACCUOUKAIIUA U XAPAKTEPUCTHUKA OIIOP

Kunaccudpukanusa nmo marepuasny

JlepeBsHHbBIE Metannuueckue KenezobeToHHBIE




3 OITOPLBI BO31YHIHBIX JIDII

3.2 JEPEBAHHDBIE OITIOPbI

OcCHOBHBbIE THIIBI OIIOP

]
OnHOCTOEUHASA MPOMEKYTOUHAS Q’ﬁ; =
omnopa ¢ TpEeyroJbHbIM v .
pacIoI0KCHUEM IIPOBOIOB. J 7
Hora onopsl coOCTOUT W3 CTOMKH 3 5
u nacbigka 1. ITaceiHOK i il
COEIMHAIOT CO CTOMKOM JIBYMSI '
OaHmaxaMu 2 U3 CTaIbHOU ] 2

poBoyIOKH. [TackiHKM MOTYT
1
OBITH ICPEBSIHHBIMU U IJ

T
KEIE300€TOHHBIMHU.




3 OITOPLBI BO31YHIHBIX JIDII

3.2 JEPEBAHHDBIE OITIOPbI

ITpomexxyTouHas onopa
st BJI 35-110 kB
MIpeJICTaBIISIET COOOM
1opTaji, UMEKLINUN 1BE
CTOWKHU C BETPOBBIMU
CBSI3AMU 8§ (PACKOCHI) U
TOPU30HTATBHYIO
Tpasepcy 4.

OcCHOBHBbIE THIIBI OIIOP

7777777

4
\ N
=X




3 OITOPLBI BO3/1YHIHBIX JIDII

3.3 ’KEJIESOBETOHHBIE OITIOPbI

Ceyenus onop

e

L

e

e e e

Hanbonee 3SKOHOMWYHLIM SIBNSETCA CEYEHME OMnopbl KPYrroro

npoduns.



3 OITOPLBI BO31YHIHBIX JIDII
3.3 AKEJE3OBETOHHBIE OIIOPBI

OCHOBHbIe TUMNbI onop

/ \
OAHOCTOEYHblEe MopTasibHble

T N

0[HOCTOEYHble CBO60AHOCTOSALLMNE nopTasibHble CBO60AHOCTOSILLIME

OZJHOCTOEYHbIE Ha OTTSIKKAX ‘ MOPTa/IbHBIE Ha OTTsKKAX

nopTtas/ibHbl€ C BHYTPEHHUMMU
MeTau1IJIM4EeCKNMUN CBA3AMMN

0,75

22,5

/////////////




3 OITOPLBI BO3/1YHIHBIX JIDII

3.4 METAJIVIMMECKHUE OIIOPHI

OCHOBHBIE THIIBI OIIOP

OLHOCTOEYHbIE / MNMopTanbHble

T N

0JHOCTOEYHble CBODOAHOCTOALLME nopTanbHble cBOGOAHOCTOSALLME

nopTtaribHbl€ Ha OTTAXKaX

OOHOCTOEYHbIE Ha OTTAXKaXx

15
of : N e
35835 | !
o T =] :w = 3.5 3.5 §
o s i
3 Sl Lokl 5o J
L b:% 6,4 % s S
- r F o [l 55 <4 )
- In_ 12 4,2—‘ "
= o
v)h
< == o
&
o S
] o
V- Has 1150 kB
7,5 OpHouenHasa Ha ob6pasHa 50
= oTTshkax 500 kB

lMpomexyTouHasa 220 kB AHkepHas yrnosas 110 kB



3 OITOPLBI BO31YHIHBIX JIDII

3.5 OITIOPbLI U3 KOMITIO3UTHbLIX MATEPHUAJIOB

XpaHEHUE U NIEPEBO3KA
KOMIIO3UTHBIX OIOP

OOuuii BU KOMIO3UTHOM OMOPHI



3 OITOPLBI BO31YHIHBIX JIDII

3.5 OITIOPbLI U3 KOMITIO3UTHbLIX MATEPHUAJIOB

[Ipoextsr JIDII ¢ onmopamu u3
KOMITO3UTHBIX MaTE€pUaJIOB

YcTaHOBKA OIIOp U3
KOMIIO3UTHBIX MaTe€pHUajioB



4 ATMOC®EPHBIE BO3JENCTBUS HA BJI

4.2 TOJIOJE]

Buabl rononeno-M3MmoposeBbiX 0O0pa3oBaHUN

/ ‘ v
Mokpbiu cHer

WUHen n kpuctannmyeckaa Msamoposb

3epHuUcTas N3Moposb

Y




4 ATMOC®EPHBIE BO3JENCTBUS HA BJI

4.2 TOJIOJE]

MeToabl 60pbLOLI € rononeaHbLIMM 0O0pa3oBaHUAMM

o

NaccuBHbIE meToabI

OHe mnpumenstorcs BJI ¢
BEPTUKAJIBHBIM PACTIOIOKCHUEM
IIPOBOJIOB

OIlpumenenme KOMIIO3UTHBIX
IIPOBOJOB MOBBIICHHOU
MPOYHOCTH

0¥YcranoBka oTI0p gepes

HEOOIBIINE UHTEPBAIBI

N\

AKTUBHbIe MeTOAbI

(IlnaBKka 3IEKTPUICCKUM TOKOM
[IMexaHnndeckue CriocoObl

O crions30Banme TUAPO(HOOHBIX
ITOKPBITUN

OCxuH-3¢0(}EKTH 1 OSTyIIIe BOIHEI



4 ATMOC®EPHBIE BO3JENCTBUS HA BJI

4.2 TOJIOJE]

NnaBka rononeaa AJNIEKTPUNYECKUM TOKOM

CxeMa 1j1aBKU rojiojicaa NICpEMCHHbIM TOKOM
HCKYCCTBCHHOI'O KOPOTKOI'O 3aMBbIKaAHUA

Iue 6...10 KB

I 1 — TOK ILIaBKH! R — axTHEBHOE COIIPOTHBJICHHE JTHHHH: X - PEaKTHBHOES

:| /‘\/‘Y‘\
R X
Ely 2200
— [ 1N

COIIPOTHEIICHHE THHHH

LuHe! 6...10 KB

HpI/IHHI/IHI/IaJIBHaH CXCMa IIJIaBKHA
roJjiojicaa BeIIPAMIICHHBIM TOKOM

T
k,Da,

U, — sempamuTens: U, — BEIpAMICHHOS HaNpKeHHe: [, — TOK ILTaBKH:

ODHGHTHPOBO‘IHBIQ BeIHYHHLBI TOKOB ILTABKH IroioreIa

M Tok naaeku. A. IpH NPOJOKHTEIRHOCTH. MHH Tox
Mapka T
30 60 100 NpeaVIPeXIeHHA,
mpoeoga A
AC 50 330 270 240 160
ACT70 410 330 290 205
AC95 510 400 350 245
AC 120 565 450 400 275
AC 150 660 525 460 325
AC 185 750 600 520 375

R — axTHBHOE CONPOTHBIICHHE JTHHHH



4 ATMOC®EPHBIE BO3JENCTBUS HA BJI

4.2 TOJIOJE]

MexaHu4yeckme cnocobbl 60pbLOLI € rononeaom

Po6ot LineScout Po6ot Expliner




4 ATMOCO®EPHBIE BOBI[EFICTBPIH HA BJI
4.2 TOJIOJE]

Ucnonb3oBaHue rmapodoOHbLIX NOKPbLITUN

NOKpPbITEM
>

MNMoBepXHOCTHL C
cyneprnapodo6HbIM

€3 NOKPLITUA

MoBepXHOCTb
6e3 NoKpbITUA

OcobeHHoCcTH HaHopenbeda nocne
aneKkTpoxumuyeckon obpadoTku
NOBEPXHOCTN anioMUHUEBOro NpoBoAaa.




4 ATMOC®EPHBIE BO3JENCTBUS HA BJI

4.3 BUBPALIMSI MPOBOIOB

Lnuwa nponema




4 ATMOC®EPHBIE BO3JENCTBUS HA BJI

4.4 TIJISICKA ITPOBO1OB
YcTaHOBKa racuTteneuv NnsiCKu

MaaTHVK «NNACKu»
Tvna Mr-120

| Cxema YCTaHOBKM racUTenei 1 MasTHUKOB
YcTaHoBneHHsIe racutent «nnacku» Tna 1, MM 8 nponete

U MEATHUKW «NNACKK» Trna MIM-120

&)




S KABEJIBHBIE JINHUUA

Buabl nusonsuumn

Kabenu c cluMton NoAMsSTUNEHOBOM

Kabenu c BymaxkHo-nponuTaHHOM o i} (CN3) nzonAuveii
nsonaumeit abenu c NOAUBUHUAXNOPULHOM

(NBX) nsonaumemn




S KABEJIBHBIE JINHUUA

Kabenu c ClN3-usonsauuen

Hcnone3oBanue CITD-kadeneii B Mupe:

* B CIITA n Kanaze - 85%.

* B [epmaHuu H JlaHHH - 95%.

* B Jimonuu, Opannun. OHHTIHINH H [[IBenuu - 100%.
* B Poccui - 5%.

KoHCTpYKIHA Kalels ¢ H30IAIHEH H3 CITUTOTO
[IOIHA3TH/ICHA Ha 6—35 kB

1- Kpyr7as anrOMHHHEBas HIIH MeIHasd YIUIOTHEHHAsA JKHIIA:

2- 3KpaH M0 JKHIIe MOIYIIPOBOAAIIErO MaTepHaa;

3- H30JIALIHA H3 CIIHTOIO IIOIHATHISHA:

4~ 3KpaH [0 H3O/ALHH NOIYIIPOBOAAMIErO NOKPHITHS:

5- ci10H BOZOONOKHPYIOIIEH NEHTHI;

6- 3KpaH H3 MeJIHBIX IIPOBOJIOK. CO CITHPAJIBHBIM IIOBHBOM MEIHOH JI€HTHI:
7- pa3aenHTeNbHasdA JIeHTa H 0007104Ka H3 MOIHATHIeHA HiH IIBX.
HEepacIpoCTPaHAIOMIETO TOPEHHE.

8- pa3nenHTeNbHBIH CIIOH:

9- o6ormouka H3 nonH3THIeHa HiH [IBX mracTHKATA.




S KABEJIBHBIE JINHUUA

Kabenu BbICOKOro HanpshxeHus

Mac/oHanonHeHHbIN Kabenb 110 KB

FasoHanonHeHHbIX Kabenb




S KABEJIBHBIE JINHUUA

MapkupoBKa cunoBbIX Kaberneun

A - amoOMHHHE.
OTCYTCTERE B MapKe OpoBofa DYKEH - TOKONPOBOAALAd
JKUIIA UATOTOBNEHA H3 METH.

Marepuan
TOKOIPOBONALINE K HII

C - cBHHELL

A - amrOMHHHI.

Ees byxEH - byMaxkHaA IPONHTAHHAT H3ONALHA.
H u HP - meropioyan pesusa.

BP - nonuenHANRIOPHL.

Marepuan
obonmouxkn

A - achaneTHPOBAHHEIHA.
E - 6poHupoBaHHLIH NEeHTAMH.
T - ronmii ( T.e. bes 3al{HTHOrO MOKPGBA).
K - bpouupoBaHHER KPYTIEIME P OEOIOKAME.
, iy o : II - bopHHpPOBAHHEA MIOCKHMH IIPOEOIOKAMH.
A B P r LUl — HapyHbl NOKPOB BbINONHEK B BUAE
LWN3HTA U3 NONIMBUHUAXI0PUAA.
L | fa | o] | ]

LLUn — TO e u3 nonusTuneHa.

SalUTHOE
HOKPEITHE

[IpuMeps MAapKHPOBKH CHJIOBHIX KaOeneil:
AABD (3x95), AAT, AAIIL ABBI (5x16), AAIlls, ACH, ACIII, ACBI', ACIIIB



S KABEJIBHBIE JINHUUA

NMpoknagka cunoBbIX Kaberneun

Cxema npoknagku kabenei s

TpaHwee Cxema mpoKIaJKH Kabeteil B KaHaTe

1 - xabeTBEEEIE KOHCTPYKIIHH;
2 - OTHECTOHKAA IepPeropoaka;
3.4 - cHoBEIe KaOenH HanpaKeHHEM
COOTBETCTBEHHO BEIme 1 KB H 10 1 kB:
5 - KOHTPOTBHEIE KabeH;
6 - KOHTDOJBHEIE KaOeTH HIH KaOelH CBAH

Heneaman popora

Cxema npowlxn Kabexeil B
doxe

Cxema npoknagku kabeneu B
TOHHene

KabenbHast actakaga




